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SCIENTIFIC MANAGEMENT SIMPLIFIED 

By MALCOLM KEIR, A.M., Ph.D. 

UNIVERSITY OF PENNSYLVANIA 

A POTTERY manufacturer of East Liverpool, Ohio, once 
said to me, 

"I can't use scientific management in my plant, because 
pottery making is so utterly unlike a machine shop. We use 
power machinery only for mixing our clays, flint and feldspar ; 
all the rest of our operations are hand jobs. I suppose scientific 
management is a good thing for those fellows in the metal 
trades that can employ it, but my business is different." 

Almost identical opinions are expressed by textile, leather, 
and paper manufacturers, publishers, office managers, butchers, 
bakers and candlestick makers. Each claims his business is 
too " different " to permit scientific management, but all agree 
that it may be practicable in machine shops. As a matter of 
fact there are few activities that could not profitably make use 
of the principles of scientific management. Why then is there 
so much misconception and confusion in regard to its adapta- 
bility? 

The answer lies in the history of the movement; since it 
arose in machine shops, when the leaders published accounts of 
their efforts they used illustrations drawn from their expe- 
rience. Men quite naturally supposed scientific management 
was suited only to the business from which all the examples 
were taken. Furthermore, most of the writers upon the subject 
were practitioners rather than expounders, with the conse- 
quence that they confounded practices most bewilderingly with 
principles. Yet these latter are few in number, easily under- 
stood and of almost universal application. The fundamental 
elements of scientific management are standardization, exact 
knowledge, functionalization, incentive and selected personnel. 

Since standardization is the most elementary principle it 
was first attained, and to-day is the primal step in the installa- 
tion of scientific management. Upon the success of standard- 
ization depends much of the achievement wrought by the re- 
maining principles. 

The idea of standardization is easy to conceive, and its util- 
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ity is readily accepted, yet when you attempt to apply the idea, 
you have entered upon a long nerve-racking, prejudice-smash- 
ing job. To standardize thoroughly may take two or three 
years and cost you your reputation for sanity. The designs of 
the product must be reduced to the fewest types ; the raw ma- 
terials must be limited to the few best suited to the purposes ; 
the methods of storage must be subjected to uniform conduct ; 
the entire equipment, including buildings, machines, tools, ap- 
pliances, work places, light, heat, ventilation, power and the 
like, all must conform to the few best predetermined models; 
and finally the product itself must comply with fixed specifica- 
tions. These general fields of standardization blaze the way 
for more minute studies. If a man never goes further into 
scientific management than taking this first step his reward 
will be great, for standardization pays generous dividends. 
There is hardly any activity that can not gain in effectiveness 
by the application of this principle. 

After standardization as a fundamental in scientific man- 
agement comes exact knowledge. As a whole, American busi- 
ness is run by guess ; the employees act by " rules of thumb," 
while the employers govern their work by customs, previous 
records or a reliance upon " luck." From top to bottom no one 
has information scientifically determined. The chief reason 
why such haphazard methods do not wreck business is that all 
competitors are tarred with the same stick. In the place of 
" rules of thumb " a thorough investigation of the work should 
be made. This may involve motion study, fatigue study and 
time study ; analysis of materials, equipment and environment ; 
research into the laws of health, psychological experiment and 
community improvement. In short the effort to obtain exact 
knowledge may embrace a use of physics, chemistry, physiol- 
ogy, psychology, sociology and a few more "ologies." Yet 
when completed, guess work is eliminated and the work pro- 
ceeds along definite assured lines. 

With exact knowledge in regard to the work the employer 
can base his decisions upon statistics, the most important of 
which are found by cost accounting. Accurate determination 
of costs is a prime essential in deciding a business policy. 
Nevertheless, according to the Federal Trade Commission 
ninety per cent, of American corporations have no adequate 
cost data. Other business facts can be tabulated, put in the 
form of graphs, with the significant features plainly marked 
and then used to guide the judgment of the men who control 
the concern. Knowledge takes the place of "luck" in deciding 
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the fate of a business and success becomes far less of a haz- 
ardous gamble. 

When any establishment has standardized and obtained an 
exact knowledge of its affairs, then it is ready to consider the 
third principle of scientific management; namely, function- 
alization. 

Functionalization is the application to management of the 
old idea of the subdivision of labor. Executive work ordinarily 
complex may be simplified by analysis. It consists of clerical, 
directive, decisive, f ormulative, disciplinary and selective tasks ; 
it involves the writing and signing of documents, the giving of 
orders, the judgment of questions affecting the business, the 
planning of work and sales, the hiring, firing or fining of em- 
ployees and the picking out of policies or methods. This is the 
outline of a hard job, but no one task is extremely difficult in 
itself. If there is enough of any one of these tasks to keep at 
least one man constantly employed, secure an individual to per- 
form this function. By concentration upon it he can be more 
effective than a dozen officials who give it only a part of their 
time. Functionalize and then hold the functionary responsible. 
This rule applies to all parts of a working staff from the pres- 
ident to the janitor. Let the president do the one thing he is 
best equipped to perform, and hire a janitor for each type of 
janitorial service if there is enough work in that type to keep 
a man constantly busy. A f unctionalized presidency would con- 
sist of several associated presidents, one for clerical, one for 
directive, one for formulative work and so on. A functionalized 
janitorship would be made up of sweeping janitors, window- 
washing janitors, toilet-cleaning janitors and the like. Func- 
tionalized foremanship would include instruction, speed and 
repair foreman. Functionalized planning would involve in- 
struction clerks, route clerks, time-card clerks and whatever 
others were necessary. Since no two businesses operate with 
exactly the same functions there can be no rule as to the way 
functionalization shall be accomplished ; one concern would have 
one set of functions performed by functional officers while 
another even in the same line of business might show an entirely 
different line-up. Yet both would illustrate the principle of 
functionalization and that principle is an essential feature of 
scientific management. The subdivision of the labor of man- 
agement is fully as important a step in progress as the sub- 
division of the direct labor of production. 

It is unprofitable to spend the money needed for function- 
alization, exact knowledge and standardization, unless greater 
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productivity is obtained. In order to insure increased produc- 
tion scientific management sets up "incentive" as the fourth 
principle. High wages give the workmen the spur needed to 
induce them to quit loafing on their jobs and to turn out more 
goods. 

The wage systems adopted by industrial engineers usually 
consists of two parts : a base wage and a bonus. The base wage 
is customarily the same as the prevailing rate for the work in 
the community, while the bonus is a percentage of the base. 
The bonus is paid only to those men who complete a task so 
fixed that it ordinarily involves an output two or three times 
as great as prevailed before the installation of scientific man- 
agement. It is possible to complete this task because by stand- 
ardization, exact knowledge and functionalization the variety of 
work required of a man is greatly reduced. The greater out- 
put lowers costs per unit, and this gives rise to greater profits 
out of which the bonus wage is paid. 

The establishment of a base rate is seldom scientifically 
done since the current day rate is accepted without investiga- 
tion. The percentage allotted to bonus has been made the 
matter of extensive analysis, and there are at least six methods 
now in vogue. Some plants use several different methods ac- 
cording to whether the work embraces brawn or brain or com- 
binations of these two. 

The working out of the wage system is a matter of detail 
that need not concern us. The principle involved is that wages 
shall be sufficiently higher under scientific management than 
under ordinary management to constitute an incentive for the 
best workers to seek the plants where scientific management is 
in use, and to encourage the men employed under it to put 
forth their best efforts. 

In addition to high wages scientific management uses as an 
incentive the hope of promotion. Kailroad men boast that a 
track walker may become the president. In this respect every 
other business might profitably pattern after the railroads. 
The chance to improve one's position is oftentimes a more 
potent instigation to good work than high wages; especially 
with young, unmarried employees. Men crave power and will 
exert themselves if they have any hope of attaining it. Here 
then is a trait to which scientific management may cater. 

Incentives and standardization have been more completely 
developed as principles of scientific management than exact 
knowledge or functionalization, but all four until recently had 
received far more attention than the fifth principle, selected 
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personnel. Since no man can work at his best upon uncon- 
genial tasks, an industrial misfit causes a loss to the individual 
concerned and also to the firm that hires him. Scientific man- 
agement aims to eliminate this double loss by a careful selec- 
tion of employees. If it is necessary to secure the right ma- 
terials and handle them in the right ways, it is also requisite to 
obtain the right men. Each applicant should be analyzed as to 
his fitness for the occupation he seeks, and every job should be 
studied as to the type of man it requires. Even such matters 
as the repulsion or attraction of the temperament of the fore- 
man in reference to the temperament of the applicant should 
be given consideration. Then hiring and firing should be thor- 
oughly functionalized. The department that selects employees 
may also be responsible for their training, welfare and better- 
ment. If all questions in regard to labor are thus centralized a 
real labor policy may be adopted and carried out, much cross- 
purpose hiring and firing eliminated, and the right men secured 
for all positions. Much of the friction between the employer 
and employee may thus be removed. 

In summary the principles of scientific management may be 
expressed in eight words: standardization, exact knowledge, 
functionalization, incentive and selected personnel. A man 
who comprehends these principles understands scientific man- 
agement. Their use is not limited to any one industry but may 
be applied to almost all activities with what detail the circum- 
stances demand. Eailroads, steamship companies, city govern- 
ments, public service corporations, department stores, banks, 
publishing houses, professional work, all have made use of the 
principles described, as well as industrial plants. There is little 
reason why they can not be further extended to other work. 
If the principles are grasped, then practices can be adjusted to 
suit the conditions of each individual case. 
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